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Abstract

Background: There is increasing recognition that prehabilitation is important as a means of preparing patients
physically and psychologically for cancer treatment. However, little is understood about the role and optimal nature of
prehabilitation for gynaecological cancer patients, who usually face extensive and life-changing surgery in addition to
other treatments that impact significantly on physiological and psychosexual wellbeing.

Review question: This scoping review was conducted to collate the research evidence on multimodal prehabilita-
tion in gynaecological cancers and the related barriers and facilitators to engagement and delivery that should be
considered when designing a prehabilitation intervention for this group of women.

Methods: Seven medical databases and four grey literature repositories were searched from database inception to
September 2021. All articles, reporting on multimodal prehabilitation in gynaecological cancers were included in the
final review, whether qualitative, quantitative or mixed-methods. Qualitative studies on unimodal interventions were
also included, as these were thought to be more likely to include information about barriers and facilitators which
could also be relevant to multimodal interventions. A realist framework of context, mechanism and outcome was
used to assist interpretation of findings.

Results: In total, 24 studies were included in the final review. The studies included the following tumour groups:
ovarian only (n=12), endometrial only (n =1), mixed ovarian, endometrial, vulvar (n=5) and non-specific gynae-
cological tumours (n=6). There was considerable variation across studies in terms of screening for prehabilitation,
delivery of prehabilitation and outcome measures. Key mechanisms and contexts influencing engagement with pre-
habilitation can be summarised as: (1) The role of healthcare professionals and organisations (2) Patients' perceptions
of acceptability (3) Factors influencing patient motivation (4) Prehabilitation as a priority (5) Access to prehabilitation.

Implications for practice: A standardised and well evidenced prehabilitation programme for women with gynae-
cological cancer does not yet exist. Healthcare organisations and researchers should take into account the enablers
and barriers to effective engagement by healthcare professionals and by patients, when designing and evaluating
prehabilitation for gynaecological cancer patients.
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Introduction

Prehabilitation offers the opportunity to improve
patients’ physical and mental function, through buffering
the deconditioning related to cancer treatments between
the time of diagnosis and recovery [1]. Prehabilitation has
been shown to reduce pulmonary and overall morbidity
and improve post-operative gait, cardiovascular function
and urinary continence in those undergoing major cancer
surgeries [1, 2] It also has the potential to improve health
related quality of life in the longer term [3]. Multimodal
programmes generally consist of a combination of medi-
cal management, physical activity, nutrition and psycho-
logical wellbeing and are considered more effective than
standard care approaches or unimodal interventions [4,
5]. Gynaecological cancers consist of vulvar, cervical,
vaginal, endometrial, and ovarian tumours. The latter in
particular are associated with increased mortality and
morbidity, often due to late and advanced presentation
[6, 7]. Women with endometrial cancer have better sur-
vival overall, but over 50% are obese and therefore at risk
of cardiovascular disease and other co-morbidities [8].
Suboptimal conditioning prior to surgery is likely to exac-
erbate post-treatment side-effects already experienced by
gynaecological cancer patients undergoing chemother-
apy and radiotherapy, such as gastrointestinal and sexual
dysfunction, urinary incontinence, menopause and lym-
phoedema [9, 10]. This in turn, costs healthcare services a
significant amount of money in rehabilitation [11].

The potential for prehabilitation in gynaecologi-
cal cancers has been recognised [12] but little is known
about the specific prehabilitation needs of women fac-
ing gynaecological cancer treatment and the barriers
and facilitators influencing engagement in and outcomes
of prehabilitation. This is important to the targeting
and personalisation of prehabilitation programmes to
enhance uptake and effectiveness [13].

Methodology

The aim of this scoping review was to explore the empiri-
cal and theoretical evidence for multimodal prehabilita-
tion amongst women with gynaecological cancers, with
particular emphasis on the enablers and barriers to pre-
habilitation delivery, engagement, and adherence in this
patient group. Scoping reviews are particularly relevant
for examining the extent, range and nature of the evi-
dence on a topic and for summarising findings from a
heterogeneous body of knowledge [14]. This review used
a realist lens to enable a detailed exploration of factors

likely to influence the success of a complex intervention,
such as prehabilitation [15]. Realist approaches focus on
the contexts and mechanisms that lead to particular out-
comes, thus helping to explain how and why interven-
tions may or may not work [16]. Other reviewers have
combined scoping and realist approaches to understand
complex contexts [17].

This review follows the Joanna Briggs Institute (JBI)
guidelines for scoping reviews [18], Preferred Report-
ing Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR) checklist
[14]. The review protocol has been published in an open
access forum [19].

The review was conducted following the key steps out-
lined by JBI:

1. Define the review questions 2. Determine the inclu-
sion criteria 3. Search strategy 4. Evidence screening and
selection 5. Data extraction 6. Data analysis 7. Presenta-
tion of the results [18].

Step 1 Define the review questions Given the complex-
ity of prehabilitation as an intervention, it is important
not only to understand what has worked or is perceived
to work based on measured or predicted outcomes, but
also the mechanisms and the context which may operate
as facilitators and barriers, and thus influence the success
of a prehabilitation intervention [20]. Our research ques-
tions were:

1. How does the gynaecological cancer literature define
‘prehabilitation’?

2. What are the intended and unintended outcomes for
gynaecological cancer patients participating in a pre-
habilitation programme?

3. What are the key components, skills and contexts
required by the healthcare team to implement a suc-
cessful prehabilitation programme in this popula-
tion?

4. What are the facilitators and barriers to engaging in
prehabilitation amongst patients with gynaecological
cancers?

Step 2 Determine the inclusion criteria To be included
in this review, all studies needed to investigate and or
report on the role, impact and/or influencers surround-
ing prehabilitation, from the perspectives of either gynae-
cological cancer patients and/or health professionals. All
study designs were included in this scoping review, on the
basis that that they met the inclusion criteria outlined in
Table 1. Study abstracts as well as protocols for ongoing
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Table 1 Eligibility criteria
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Inclusion criteria

Population

Clinicians e.g., doctors, nurses and allied health professions involved in managing gynaecological cancers

Adult female patients diagnosed with a gynaecological malignancy i.e,, cervical, vulvar, vaginal, endometrial, or ovarian

Caregivers and/or relatives of patients described above

Intervention

Multimodal* interventions prior to surgery in isolation or in combination with an ERAS** intervention

Quialitative studies exploring views and opinions of prehabilitation (uni/multimodal) amongst gynaecological cancer patients

Comparator
Outcomes

Any intervention or usual care (within a randomised trial)
The facilitators and enablers to engagement in prehabilitation

The barriers to engagement and adherence with prehabilitation
The intended and unintended outcomes of participating in prehabilitation

The effectiveness of prehabilitation programmes

Healthcare context
care, digital platforms

Study design

Any setting that provides care to adult cancer populations e.g., hospital, ambulatory care, outpatient/ community care, primary

Qualitative, quantitative, or mixed methods studies. If relevant existing systematic reviews are identified, their primary papers will

be included. Published up to and including September 2021
Protocols for ongoing trials of relevant prehabilitation interventions which meet the inclusion criteria

Exclusion criteria
Population
Intervention
Study design
Language

Studies addressing tumour groups or sites other than those listed above in the inclusion criteria

Interventions focussing on single pre-operative interventions which are not part of a multimodal approach

Social media posts, podcasts and blogs will be excluded

Articles published in a language other than English. Translation from other languages will not be possible due to lack of resources

*Multimodal = A programme delivering two or more non-pharmacological interventions e.g., nutrition and physical activity or psychological counselling, structured

exercise and psychological wellbeing. **ERAS = Enhanced recovery after surgery

trials of relevant multimodal prehabilitation interven-
tions were included in the final review as the authors
felt these provided key insights into the nature, deliv-
ery and intended outcomes of prehabilitation interven-
tions. Quantitative studies and protocols were included
only if they addressed multimodal prehabilitation pro-
grammes. Qualitative studies describing unimodal pro-
grammes were also included, as their results were likely
to be beneficial in understanding facilitators and barriers
which could also be relevant to taking part in multimodal
programmes.

Any articles published in a language other than English,
were excluded due to limited translation resources.

Step 3 Search Strategy All searches for relevant litera-
ture were carried out by the research librarian following
discussion with the research team to predefine search
terms (see Additional file 1). Articles were retrieved
on the 6th October 2021 using the major search terms
‘gynaecology’ ‘cancer’ and ‘prehabilitation’ from the date
of database inception to September 2021. A compre-
hensive set of seven databases were searched using the
National Health Service’s Healthcare Database (HDAS)
to encompass medical, nursing, allied health and psycho-
logical literature relevant to multimodal prehabilitation.
These included Allied and Complementary Medicine
Database (AMED), British Nursing Index (BNI), Cumu-
lative Index to Nursing and Allied Health Literature
(CINAHL), Embase, Emcare, Medical Literature Anal-
ysis and Retrieval System Online (MEDLINE) and

Psychological Information Database (PsycINFO). Since
the search was conducted, HDAS has been discontinued,
however, the underlying databases remain available via
other platforms and the same search strategy can be rep-
licated. The search was also conducted in the Cochrane
Library platform, across the Cochrane Database of Sys-
tematic Reviews, Central Register of Clinical Trials and
Cochrane Clinical Answers, using an identical set of
keywords and subject headings to the MEDLINE ver-
sion of the original search. Additionally a search for grey
literature was conducted in National Institute for Health
and Care Excellence (NICE) Evidence Search and Turn-
ing Research into Practice (TRIP) Database, and using
the search engine Google. In depth search strategies can
be found in Additional file 1: Tables S1 and S2. For com-
pleteness, the reference lists of all included papers were
reviewed for possible inclusion.

Step 4 Evidence Screening and Selection Duplications
were removed from all retrieved articles using HDAS’
deduplication function. All retrieved abstracts were
uploaded to Covidence, for independent screening by
the first and last author. Full texts of papers for possible
inclusion were then reviewed by the same authors using
Covidence [21]. Any disagreement in decision making
was discussed and consensus was reached between the
two reviewers at each stage of the screening, thus, a third
reviewer was not required. We did not conduct critical
appraisal as this is not generally recommended in scoping
reviews [18].
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Steps 5 and 6 Data extraction and analysis All data
were extracted using the JBI Reviewers’ Manual as a guide
[22]. A summary table was compiled to include details of
title, year of publication, country, study design, sample,
key findings related to the scoping review, strengths and
limitations (Table 2). Additionally, data on all interven-
tions, including those described within registered trial
protocols, were categorised using the Template for Inter-
vention Description and Replication (TIDieR) checklist
[23] (Table 3). This allows a more detailed understanding
of the components of interventions, how they are deliv-
ered and tailored and how they are evaluated. Findings
related to barriers and facilitators to engagement with
prehabilitation were considered in relation to the Con-
text-Mechanism-Outcome framework [22].

Results

In total, 24 studies were included in this scoping review
(Fig. 1) and the results of the review are presented in nar-
rative form, Tables 2, 3 and Fig. 2.

Overview of studies

The 24 studies included nine registered protocols for
randomised controlled trials of prehabilitation interven-
tions [24-32], six observational studies (of which four
were abstracts only) [33—38], three mixed-methods stud-
ies [39-41], two qualitative studies [42, 43], two cross-
sectional surveys [44, 45], one cost-effectiveness analysis
[46] and one systematic review [47] (Table 2).

The largest number of studies originated from the USA
(n=7). Other countries of origin were UK (n=3), Den-
mark (n=3), France (n=3), India (n=2), Spain (n=2),
Brazil (n=1), Prague (n=1), China (n=1), The Neth-
erlands (n=1). UK data were limited to three abstracts
describing pilot interventions [33-35], two of which
related to ovarian cancer patients [33, 34], whilst the
remaining abstract included only one gynaecological
cancer patient in the study population [35]. The majority
(n=12) of studies included patients with ovarian cancer
only. Six studies described their populations as ‘gynaeco-
logical cancers’ and five included a mixed group of ovar-
ian, endometrial and vulvar cancers. One study included
patients with endometrial cancer only. No relevant stud-
ies were found which included cervical or vaginal can-
cers. Sample sizes ranged from 1 to 194 gynaecological
patients and the mean age range of participants was
58-88 years old, although some trials are open to patients
from 16 years and above.

How gynaecological cancer studies define prehabilitation

Prehabilitation interventions included in this review
varied in their nature and duration. Our eligibility cri-
teria excluded unimodal intervention studies e.g., those
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focussed on physical activity or nutritional optimisation
only, but in fact these were also labelled as prehabilita-
tion. Other studies described enhanced recovery after
surgery (ERAS) programmes as prehabilitation. The
authors of this scoping review agreed that ERAS is a sep-
arate intervention, although it might complement pre-
habilitation to provide effective pre-operative work up.
Therefore, studies which included multimodal prehabili-
tation as a component of ERAS or in addition to it, were
included in the present review, but studies referring to
ERAS alone were excluded.

Sixteen studies described multimodal prehabilitation
interventions. The three mixed-methods studies were
from the same research group and described the same
prehabilitation intervention, so these were considered as
one study (Table 3).

These interventions all varied in terms of programme
setting, nature and delivery of prehabilitation, partici-
pant criteria, duration of prehabilitation and measured
outcomes. The reported duration of prehabilitation
ranged from 2 weeks to 12 months, but most studies
were unclear about the duration of intervention or con-
tact time with health professionals in the prehabilitation
period. Few studies provided a comprehensive descrip-
tion of all aspects of their prehabilitation intervention.
Only two studies reported using theory to underpin the
design of their complex intervention.

In terms of programme setting, most interventions
adopted entirely remote supervision (n=8) of which
some were reliant on wearable technology and smart-
phone applications (n=3). Some interventions were
supervised face to face (n=1) whilst others provided
flexibility between facility-based supervision and remote
supervision (n=2). The remaining studies were unclear
about the programme setting (n=6). Only a few studies
stated explicit involvement of a multidisciplinary team
to deliver the individual components of prehabilitation
(n=28).

All programmes featured a physical activity and nutri-
tion component (n=16) and the majority of these also
included a psychological component (n=13). Interven-
tions also included pharmaceutical reconciliation (n=1),
smoking cessation (n=1), alcohol and smoking cessation
(n=1), anaemia management (n=1) and pre-operative
anaesthetic review (n=1).

Physical activity

Most of the interventions used screening tools to obtain
baseline parameters for physical fitness, from which
physical activity was prescribed. The 6- minute walk test
(6MWT), a measure of mobility related function in older
adults was commonly used. Other screening measures
included grip strength, the maximum rate of oxygen the
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1 item
identified from

manual search
of references

EEEEE——

48 full texts screened
—) I )

24 items included

Fig. 1 PRISMA diagram illustrating the process by which articles were selected for inclusion

149 items from initial search

40 duplicates removed

109 titles and abstracts screened

61 irrelevant items
excluded

25 items excluded:

Wrong patient population
(n=9)

Wrong intervention (n=4)
Duplication (n=3)

Generic web resource (n=4)
Unimodal Intervention (n=3)
Editorial (n=1)

Generic guideline (n=1)

body is able to use during exercise (VO, max), Five times
Sit to Stand, The 5-item FRAIL scale (Fatigue, Resistance,
Ambulation, Illnesses, & Loss of Weight), Short Ques-
tionnaire to Assess Health-Enhancing Physical Activ-
ity (SQUASH) and The International Physical Activity
Questionnaires (IPAQ). Less than 50% of the interven-
tions described their physical activity component in
detail, beyond ‘physical therapy’ intervention or ‘exercise’
Of those which did, cardiovascular exercise to increase
the heartrate, resistance training, circuit training and
increasing daily step count were mentioned. Approved
resources such as the Macmillan Cancer Support ‘Move
More’ booklet were provided to all participants in one
study.

Nutrition

Screening tools were utilised by studies to assess for the
risk of malnutrition, however, this was not as common as
screening for physical function. Taking baseline anthro-
pometry was the most common method of nutritional

screening. Some studies utilised validated tools such as
the Patient Generated-Subjective Global Assessment
(PG-SGA), whilst a few used the Malnutrition Univer-
sal Screening Tool (MUST) or an adapted version of it.
Interventions were commonly described as ‘dietetic con-
sultation’ or ‘nutritional input, education or activity’ Two
interventions made specific recommendations around
increasing dietary protein and one intervention focussed
on using a soy-based probiotic.

Psychological wellbeing

Several validated tools were used to establish baseline
psychological health and wellbeing amongst participants
including the Short Form -36 questionnaire (SF-36) and
Hospital Anxiety and Depression Score (HADS). How-
ever, the descriptions of psychological interventions
ranged from being vague i.e., ‘psychological help; ‘coun-
selling; ‘support’ and ‘coping strategies’ to more specific
techniques like relaxation, mindfulness, cognitive behav-
ioural therapy and motivational interviewing.
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The intended and unintended outcomes of participation

in prehabilitation for gynaecological cancer patients
Interventional studies and protocols reported a wide vari-
ety of intended outcomes. These include improvements
in physical conditioning and function (n=10), post-oper-
ative complications (n=7), quality of life (n=7), nutri-
tional status (n=6), adherence to advice (n=3), length
of stay (n=23), qualitative outcomes (n=3), readmissions
(n=2), delays in surgery (n=1), patient volume (n=1),
innate immune response (n=1), cost-effectiveness
(n=1), sleep (n=1), general symptoms (n=1), progres-
sion free survival (n=1) and overall survival (n=1).

Only a few published studies reported actual outcomes of
their prehabilitation programme, the majority of which were
positive. Even fewer papers discussed unintended outcomes
of their interventions i.e. adverse or surprising outcomes. In
a UK based tertiary centre, multimodal prehabilitation deliv-
ered remotely during neoadjuvant chemotherapy to twenty
five ovarian cancer patients led to a significant reduction
(24—4%) in delays to major debulking surgery [33]. A case
study of an octogenarian undergoing a hysterectomy for
endometrial cancer found that a three week, tailored, mul-
tidisciplinary led, home-based prehabilitation programme
improved her functional and mental capacity post-opera-
tively but did not improve her overall nutritional status [36].

A mixed-methods study, in which thirty ovarian cancer
patients were given written multimodal recommenda-
tions including exercises to increase the heart rate found
that activity increased overall, mainly through walking
and cycling [39]. However, many participants reported
preparedness in additional ways to those recommended
by the leaflet. For example, practical activities such as
gardening, household cleaning, bag packing etc. Whilst
this was not an intended outcome, the authors com-
mented on the importance of encouraging tasks which
contribute to the recovery period as a future considera-
tion for prehabilitation programmes. In the same study,
all participants were provided with information and
resources on smoking cessation, however, none of the
six smokers stopped smoking during the pre-operative
period. Miralpeix et al. suggest the use of a hospital pul-
monary programme, consisting of behavioural support
and nicotine replacement therapy to support smoking
cessation [47], however, this recommendation formed
part of a theoretical model generated by the authors, the
outcomes of which are not yet known.

The key components, skills and contexts required

by the healthcare team to implement a successful
prehabilitation programme

Only four studies provided information about the com-
ponents (e.g. guidelines, defined roles), skills (knowledge)
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and contexts (capacity and cost-effectiveness) required
for healthcare teams. The only qualitative study to inves-
tigate the views of healthcare professionals found that cli-
nicians value having a strong evidence base in order to
advocate prehabilitation [43]. Defined roles for all mem-
bers of the multidisciplinary team were also considered
essential to streamline the process of prehabilitation.
Oncologists in this study did not feel they had the capac-
ity to oversee prehabilitation, therefore the authors pre-
sented a model in which the clinical nurse specialist was
at the core of screening and triage, provided there were
clear guidelines and screening tools available to support
their role.

A cross-sectional survey of peri-operative practices
amongst 100 surgical and gynaecological oncologists in
India found that 98% of respondents advised prehabili-
tation, of which 71% recommended trimodal interven-
tions (physical activity, nutrition and psychological input)
[44]. In another survey of 136 Indian anaesthesiologists,
gynaecological oncologists, and intensivists, 76% rec-
ommended preoperative exercise and even greater pro-
portion recommended correction of anaemia, smoking
cessation, and alcohol consumption. Immunonutrition
was the least recommended intervention [45]. Interest-
ingly, based on the survey responses, the psychological
component of prehabilitation was considered non-essen-
tial. Only one study provided data from an organisational
perspective. A cost-effectiveness study based on model
inputs in the USA suggested that prehabilitation could
potentially save over $9,000 per patient in a cohort of
over 4,000 women [46].

The facilitators and barriers to participating

in prehabilitation amongst patients with gynaecological
cancers

The existing evidence provides useful insights into key
mechanisms and contexts acting as facilitators or bar-
riers to engagement with prehabilitation. These can be
summarised in the following themes: (1) Factors affecting
patients’ views of the acceptability of prehabilitation (2)
Factors affecting the motivation of patients to engage in
prehabilitation (3) Prehabilitation as a priority (4) Access
to prehabilitation.

Factors affecting patients’ views of the acceptability

of prehabilitation

Very few studies directly explored the acceptability of
prehabilitation from the patient’s perspective. Of nine
protocols, only two documented their intention to assess
acceptability and or satisfaction with the programme
through exit interviews/questionnaires [25, 28]. However,
all qualitative studies [26, 28], 32—34 reported some-
thing about the acceptability of prehabilitation from the
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patients’ perspective, mostly suggesting that patients are
positive about engaging with prehabilitation due to the
perceived and actual health benefits.

For a cohort of women in Denmark, prehabilitation
was considered acceptable if it fitted in with their eve-
ryday lives and allowed them to carry out other tasks
which helped them ‘prepare’ for surgery, such as meal
preparation, laundry, gardening [40, 41]. Following the
recommendations provided, women were ready to accept
prehabilitation as being beneficial for health and wellbe-
ing, but spending time with loved ones, funeral planning
and finances were considered equally as important by
some.

Ovarian cancer patients undergoing neo-adjuvant
chemotherapy in the USA, were willing to engage in
exercise despite lack of participation in structured physi-
cal activity at the point of diagnosis [42]. In depth inter-
views with those who were prehabilitation-naive revealed
that patients were theoretically willing to undertake
15-30 min of exercise on 3—7 days of the week. Activities
such as walking, strength training and yoga/stretching
were considered most acceptable.

Only one study commented on the acceptability of
nutritional recommendations, in which patients felt that
nutritional optimisation extended beyond the recom-
mendations of a ‘high protein’ diet and should be more
inclusive to fruits and vegetables [40]. Studies report-
ing baseline characteristics of participants found high
rates of sarcopenia and malnutrition [33, 37, 38] and it
is therefore unsurprising that nutritional components of
prehabilitation are focussed around increasing protein
intake [39, 47]. No studies specifically reported on the
acceptability of psychological components.

Factors affecting the motivation of patients to engage

in prehabilitation

Motivation appears to be a key mechanism influencing
the engagement of patients with prehabilitation. Qualita-
tive studies have revealed that patients believe that pre-
habilitation is beneficial to their health and wellbeing,
treatment-related outcomes and cancer-related outcomes
[39, 41, 42], and as such, these beliefs are motivating.
Patients who participated in a UK based multimodal pre-
habilitation programme reported being more motivated
to make long term lifestyle changes, as did their families
[35].

The need for a support system to motivate patients was
also identified. In three qualitative studies with ovarian
cancer patients, support systems were available through
colleagues, friends, and/or healthcare professionals [35,
42, 43]. However, one study found that some patients
preferred not to ‘burden’ family members by relying on
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them, and therefore, identified healthcare professionals
as the most appropriate motivators [41].

In addition to having a human support system, partici-
pants taking part in remote prehabilitation interventions
identified progress tracking in the form of pedometers
and diaries as highly motivating [40, 41, 43]. This sup-
ports the use of wearable devices in several of the trial
protocols [31] whereby patients will have real-time fit-
ness measures and outcomes that can be reported to
healthcare professionals.

Prehabilitation as a priority

Another key factor influencing engagement is the degree
to which patients prioritise prehabilitation, specifically in
the context of time to treatment. Qualitative studies in
Denmark and The Netherlands highlighted patients’ con-
cerns around the short duration between diagnosis and
surgery [41, 43]. With as little as a 1-2 week pre-opera-
tive period, patients felt the need to prioritise preparing
for ‘life and death’ such a socialising, financial tasks and
life administration.

A concern raised by patients was the large amount of
time already spent in the hospital for appointments, and
the possibility that prehabilitation programmes would
require further attendance [43]. To address these con-
cerns, van der Zanden et al. asked patients and health-
care professionals for their opinions on delaying surgery
to allow for more pre-operative optimisation. They con-
cluded that patients are unlikely to delay due to anxiety
and a lack of evidence base supporting the decision to
postpone surgical intervention. [43]. Several studies took
advantage of three to six cycles of neo-adjuvant chemo-
therapy as a period for prehabilitation prior to surgery
[31, 33, 34].

Access to prehabilitation
Qualitative findings suggested that prehabilitation
needed to be locally accessible due to the cost of trans-
port, appointment burden and limited pre-operative time
[42, 43]. Several interventions included remote/home
based interventions in their design [31, 33, 35, 39]. In the
‘Marsden Mile’ programme, initial results had revealed
poor attendance to facility-based exercise [33], which
led to the development of an entirely remote programme
[34]. Lack of attendance to facility-based sessions was
mainly due to ill-health, a finding highlighted in sev-
eral other qualitative studies [41-43]. In these studies,
patients suggested that their physical and mental health
can act as barriers to engaging with society as well as the
activities expected of them as part of prehabilitation.

No studies discussed whether ethnicity or age affected
the accessibility of their prehabilitation interventions,
although Polen De et al. did comment on the potential
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limitations of their entirely Caucasian cohort [41]. Three
of the trial protocols excluded patients on the basis of
poor understanding or inability to speak/write the pri-
mary language [32].

Figure 2 synthesises the contexts and mechanisms
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the factors contributing to healthcare professional and
patient engagement.

Discussion
This scoping review aimed to summarise the quantitative

influencing engagement with prehabilitation. It illustrates  and qualitative evidence for prehabilitation in women

with gynaecological cancers, using a realist approach.

Short time between diagnosis
and surgery, neo-adjuvant
chemotherapy and/or

radiotherapy. Time needed for .
Degree to which

intervention fits into

occupation, social and domestic
life, legal and financial
preparation

Prioritisation

everyday life, type and
duration of exercise

<~

eptability

C

" 4

Role of healthcare
professionals and
organisations

Improved physical fitness
Reduced length of hospital
stay
Reduced delays to surgery
Reduced post-operative
complications
Improved quality of life

Accessibility

«

Support system
(colleagues, friends,
family and healthcare
professionals), tracking
devices, beliefs and
understanding of the
importance of
prehabilitation

Need for evidence base,
defined roles within the
multidisciplinary team
knowledge of
prehabilitation, cost
effectiveness

Key:
Geographic factors, socio-
economic factors, literacy, Outcomes NN
technology, clinical
symptoms, ethnicity Mechanisms S
Contexts

Fig. 2 The contexts and mechanisms influencing engagement with prehabilitation to achieve intended outcomes
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To our knowledge, this is the first review to do this. We
were already aware that there are no published trials for
multimodal prehabilitation within gynaecological cancer
[48], however our review provides a summary of several
ongoing randomised controlled trials for which protocols
have been published. Pilot observational studies suggest
that prehabilitation is beneficial for this group, how-
ever, sample sizes of gynaecological cancer patients have
been small and results are mostly limited to published
abstracts [33-35, 38]. Our findings reveal several barri-
ers and facilitators which need to be taken into account
in future prehabilitation interventions for this group.

We acknowledge the limitations of this review. Firstly,
it is possible that studies may have been missed by data-
base searching as well those which were published after
the search date. Secondly, this review only included stud-
ies with multimodal programmes involving more than
one non-medical intervention, due to their perceived
ability of meeting the complex needs of cancer patients.
Therefore, studies reporting on unimodal prehabilitation
programmes or those concentrating on medical manage-
ment and optimisation, may have been missed.

Although descriptions of the interventions included in
the scoping review are limited, our analysis of the con-
texts, mechanisms, and outcomes for prehabilitation
provide useful insights into the factors that need to be
considered in the design and implementation of prehabil-
itation for women with gynaecological cancer. It is now
widely understood that the success of a complex inter-
vention depends on the theory underpinning its design
[44], which helps to explain the mechanisms underlying
patient behaviour, based on what works for them and
their circumstances [45]. Unfortunately, however, only
two interventions found in the present study described
the use of a logic change model [30] and framework
[49] in their development. Moreover, few evaluated the
acceptability of their interventions, despite this being an
important consideration for complex interventions [50].

One study presented a working prehabilitation tem-
plate for women undergoing surgery [47], and whilst it is
detailed, flexible and plausible, it does not fully reflect the
factors that might influence engagement with prehabili-
tation that we have identified. The qualitative literature
in this field illustrates the complexity of delivering preha-
bilitation and sheds light on some of these factors. Our
review suggests that both patients’ and healthcare profes-
sionals’ needs, views and respective roles must be consid-
ered in a successful prehabilitation programme. In order
for healthcare professionals to engage with and deliver
prehabilitation, they need a strong evidence base for pre-
habilitation within gynaecological cancer; defined roles
for delivering prehabilitation within the multidisciplinary
team and clear guidance around screening and triage of
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patients. Given that the existing literature does not yet
provide strong evidence and clear guidance, engaging
healthcare professionals may be challenging at this time.

The included studies suggest that patients value acces-
sible prehabilitation services that are supported by a
knowledgeable and motivated multidisciplinary team.
Although it seems that surgical and gynaecological
oncologists in some countries actively recommend pre-
habilitation as part of peri-operative management [29,
30], and that many believe it is important, there is a lack
of awareness amongst professionals of the availability of
prehabilitation services [49]. This suggests that there is
still work to be done to educate the workforce around
prehabilitation and to develop effective referral pathways
between primary and secondary care.

Ease of access to prehabilitation emerged as an impor-
tant factor. The coronavirus pandemic has accelerated
the trend towards remotely delivered interventions, and
several of the ongoing trials identified in this review uti-
lise home-based prehabilitation models. Completed stud-
ies suggest that home-based multimodal prehabilitation
is feasible and leads to improvements in a range of out-
comes [51]. However, findings from qualitative studies
reveal the importance of accessible support and super-
vision as a motivator, either through an opportunity to
meet others face to face or to monitor and encourage
patients to keep on track with their prehabilitation goals.
The potential for digital interventions in this field is huge,
but lack of access, confidence and competence in rela-
tion to technology can present obstacles [31]. Given that
gynaecological cancers are more common in those aged
75-79 years old [52, 53], the confidence, skills and access
to technology in an older population must be considered.

Whilst there will be emerging evidence from ongo-
ing randomised controlled trials, the heterogeneity of
study designs, programme settings, participant eligibil-
ity criteria and measured outcomes is significant. The
majority of multimodal prehabilitation programmes do
incorporate trimodal components encompassing physi-
cal activity, nutrition, and psychological interventions.
Some also include smoking and alcohol cessation and
medication reconciliation whilst others omit the psycho-
logical component of prehabilitation. The way in which
the individual components of the programme are deliv-
ered and what is expected of patients also differ widely
across the trials. Outcome measures for post-operative
complications, cardiovascular health, functional activity,
and health related quality of life are generally included in
most studies, however, there are no two trials which have
the same set of primary and secondary outcomes.

The lack of standardisation across interventions
and outcome measures means that concluding ben-
efit in future work through a meta-analyses may prove



Sagqu et al. BMC Women'’s Health (2022) 22:300

challenging. The inability to draw significant improve-
ment benefit of prehabilitation due to the heterogene-
ity of studies was recently seen in a systematic review
in hepatobiliary cancers [54] and has led to a call for
standardisation amongst the colorectal community [55].
Greater consistency of outcome measures would also
strengthen the evidence base in gynaecological cancer.

It is worth highlighting that the majority of ongoing
studies focus on patients with ovarian cancer rather than
other gynaecological cancers. This is unsurprising given
the high incidence of comorbidity and sarcopenia in this
group, as well as the need for pre-operative condition-
ing prior to major abdominal surgery [7]. However, some
cancer centres work under guidance to perform primary
debulking surgery for ovarian cancer within two weeks
from diagnosis [56], which leaves a very short window
of opportunity for prehabilitation. The findings of this
review suggest that women may find it difficult to achieve
prehabilitation goals as well as to come to terms with
diagnosis and prepare for ‘life and death’ during this lim-
ited period. Prehabilitation programmes may also need to
address issues that are at the forefront of patients’ minds,
including socialising, domestic tasks, financial prepara-
tion and legal paperwork [39, 41].

Qualitative studies included in this review have
focussed primarily on White cohorts [39-43]. Although
the incidence of gynaecological cancers is greater
amongst White women in the UK [57], there is evidence
of increasing incidence and mortality related to endome-
trial cancer in Black women [57]. This points to a need to
ensure that future studies reflect our diverse population
and shed light on the factors which influence engagement
with prehabilitation amongst different racial groups and
ethnic minorities.

Conclusion

This scoping review illustrates that the evidence for pre-
habilitation in gynaecological cancer patients is limited,
although there are several randomised controlled trials
underway. Since a standardised and well accepted preha-
bilitation programme for this cohort does not yet exist,
healthcare organisations and researchers should con-
sider the factors affecting the delivery and engagement
of health professionals and patients when designing one.
This means taking in to account the needs, knowledge
and capacity of healthcare professionals as well as the
practical considerations around patient accessibility and
acceptability of prehabilitation in the context of wider
preparation following a cancer diagnosis. The findings of
this review provide important insights into these issues.
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